In this paper, two functions are introduced to describe turbulence generation in late flow transition. One is called the volume Omega Bar (volume Ω)
Nomenclature

Introduction
The significance of vorticity and vortex in fluid dynamics has been well noticed and recognized at both fundamental and applied levels in past decades. Vorticity has rigorous mathematical definition which is the curl of velocity field, while its physical interpretation is not as self-evident as its mathematical definition [1] . However, for vortex, the physical interpretation is some kind of clear, which can be defined as the rotation motion of fluid. The rotational flow of ideal fluid, first suggested by Helmholtz [2] in his three vorticity theorems, was named as 'vortex motions'. More explanations of vortex like 'the sinews and muscles of the fluid' and 'the sinews of turbulence' respectively were respectively given by Kuchemann [3] and Moffatt et al. [4] . For a long time, many people track vortex by vorticity or even directly regard vorticity magnitude as the vortex strength. Wu et al. [5] presented in his book that the name "vortex tube" is imprecise, since the rigorous definition of a vortex is still a controversial issue, and the side boundary of a vortex is not a vorticity surface. He also claimed a vortex as a connected fluid region with relatively high concentration of vorticity. However, Green [6] gave more detailed and different exposition, the early transition constitutes an event where vorticity is abruptly focused and ejected in a concentrated plume out of the surface layer; then it can be described as comprising a reorganization and local concentration of the existing vorticity field in a transition state. There are also other voices, vortex is not necessarily congregation of vorticity lines, but dispersion in most three dimensional cases [7] , which means the vorticity in a vortex is not necessarily larger than the surrounding area in 3D cases. and have been widely used in capturing vortex structures when applied to DNS data of a transitional boundary layer [16] . However, a case related threshold is required case by case and time by time for these vortex identification methods, and all of them cannot give a quantitative definition of vortex. In addition, zhang et al. [17] give the detailed discussion on different vortex identification methods in a review, which clearly indicates that these identification methods are sensitive to the chosen values for the vortex analysis, and quantitative analysis of the vortex will be badly needed. Recently, a new vortex identification method called Omega method which was proposed by Liu et al. [18] appears to fix these problems. The Omega criterion is a normalized and a case independent function from 0 to 1, and has a clear physical meaning which is that vortices are located where vorticity overtake deformation. 
Conclusions
In this paper, both vortex and vorticity characteristics in the process of boundary layer transition on a flat plate are 
